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Carcinoma of the lung is rare in younger patients, but occasional reports of
this condition have appeared in the literature. This article reviews the clinical
and pathological patterns of bronchogenic carcinoma in 96 patients, 40 years

old or younger seen at UCLA (University of California, Los Angeles) Hospital
between 1956 and 1976. This review confirms the finding in other reports of a

higher proportion of women among younger patients with lung cancer as well
as a relatively low incidence of squamous cell carcinoma. Using comparative
data from the UCLA and California tumor registries, we could find no sig-
nificant difference in survival of the younger patients when compared with
the general population of patients with lung cancer.

CARCINOMA OF THE LUNG occurs most commonly
in men in the sixth and seventh decades of life.'
In our patient population we are also seeing
younger patients; many of them are women. Oc-
casional reports of lung cancer in young patients
have appeared in the literature.2-9 Some of these
have emphasized the appearance of tumors in the
very young,3 but more often they have dealt with
populations younger than 40 or 45 years of age.
Several of these reports consider only male pa-
tients, and relevant smoking or occupational his-
tory has not been included.
The present study was undertaken to review
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the experience at the UCLA (University of Califor-
nia, Los Angeles) Hospital with bronchogenic car-
cinoma occurring in male and female patients 40
years of age and younger between 1956 and 1976.
We examined clinical presentation, smoking and
occupational history, tumor histology and survi-
val in these patients.

Patients and Methods
The UCLA Hospital is a university teaching hos-

pital that was opened in 1956, and serves the
greater Los Angeles area as a referral center for
difficult diagnostic or therapeutic medical prob-
lems. The patient population seen at this hospital
has been largely white and middle-class, but medi-
cally indigent patients and private patients of local
practitioners are also cared for.
The hospital tumor registry routinely reviews

and abstracts the records of all patients seen at
UCLA with a diagnosis of a malignant tumor. Basic
data on each patient (such as age, sex, tumor
type) have been stored on computer tape and
registry data on specific tumors can be retrieved.
A list of all patients 40 years of age and
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younger with lung cancer seen at UCLA Hospital
between January 1, 1956, and December 31,
1976, was obtained using the Tumor Registry
computer file. For the purpose of this report only
those cases of bronchogenic carcinoma were in-
cluded. Nine patients with carcinoid tumors and
one with a primary sarcoma were excluded.

Ninety-six patients 40 years of age and younger
with bronchogenic carcinoma had been seen dur-
ing the stated period. Hospital charts, radiother-
apy records and tumor registry abstract files were
reviewed to obtain the following information: age
at diagnosis, sex, race, date of diagnosis, date of
death, stage and Karnofsky performance status at
diagnosis, smoking and occupational history, and
search for another primary source in case of
adenocarcinoma.
An attempt was made to review the diagnostic

histologic specimen of each patient. Cytologic
specimens were not used. Many patients had been
referred to UCLA after a diagnostic biopsy was
done at their local hospital; some, but not all of
these specimens could be obtained for reexamina-
tion. We were able to review 61 of the 96 original
specimens (64 percent). Autopsy material was
reviewed in 23 cases but in 7 of these the original
biopsy specimen was not available; therefore, 68
of 96 cases (71 percent) had the pathological
diagnosis reviewed.

The specimens were examined by the patho-
logists without benefit of clinical information.
When tissue blocks were available, new sections
were cut and appropriate special stains were ob-
tained. A modification of the World Health Or-
ganization (WHO) system was used in classifying
the lesions. When tissue specimens were not avail-
able for reexamination, the pathological diagnosis
as initially reviewed by our pathology department
was recorded.

Additional comparative data from the entire
UCLA Tumor Registry patient population with
lung cancer and from the California State Tumor
Registry will be used as a basis for comparison.

Clinical and Pathological Findings
Age, Sex and Racial Distribution

In our study group the youngest patient was
25 years old and the oldest was 40 at diagnosis.
The median age was 37 years, with the diagnosis
made in 40 percent of the patients at age 39 or
40. There was no significant difference in age dis-
tribution between the two sexes. In the youngest
patient squamous cell carcinoma developed in a

TABLE 1.-Age and Sex Distribution of Patients

Total
No. of No. of No. of

Age Men Percent Women Percent Patients Percent

25-29 0 0 1 3 1 1
30-34 ... 15 25 7 20 22 24
35-39 ... 34 56 20 57 54 55
40 12 19 7 20 19 20

TOTAL 61 35 96 100

previously irradiated field after treatment of
Hodgkin disease. The remainder of the patients
were between 30 and 40 years old at diagnosis
(Table 1). There were 61 men (64 percent) and
35 women (36 percent); the ratio of men to
women was 1.74:1. Seven of our patients (7.2
percent) were black; there were no Mexican-
Americans.

Smoking and Occupational History
Smoking histories were available for 88 of the

96 patients, and 90 percent of these 88 patients
either smoked cigarettes or had done so at the
time of diagnosis. Nine were nonsmokers and one
patient smoked a pipe and cigars. There was es-
sentially no difference in smoking habits between
the men and women. Of the 61 men, 52 smoked
(85 percent); of the 35 women, 27 smoked (77
percent). About 10 percent of both the men and
women stated that they were nonsmokers; no
smoking histories were available for the remain-
ing few patients. Of the 7$ patients who smoked
cigarettes, the quantity of cigarettes smoked each
day was available for 75. The median number of
cigarettes smoked per day was 26, with a mean
of 29. Ninety-five percent smoked 20 or more
cigarettes a day and 32 percent smoked 40 or
more a day. The length of time patients had
smoked was available in 72 cases. The median/
mean number of years was 18 (range 5 to 30
years). Only 10 percent had smoked for 12 years
or less.

Occupational history was available for 88
patients; 5 of these gave a history of possible
carcinogenic exposure. The five patients had the
following occupations: silk-screen artist, micro-
welder, sound technician (with exposure to as-
bestos), pipe fitter and beryllium miner. Most of
the other patients had nonindustrial jobs and were
housewives, sales people or office workers.

Symptoms, Weight Loss and Performance Status
Cough, chest pain, hemoptysis and fatigue were

the most common presenting symptoms. In 12
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TABLE 2.-Stage at Diagnosis in 94 Patients

Stage of Disease Percent

Resectable ............. 20
Locally unresectable ......... 40
Metastatic ............. 40

-J

(I)

>

DAY S
Figure 1.-Actuarial survival curves of patients ac-
cording to stage of disease at presentation. The curves
shown are smooth approximations to the Kaplan-Meier
curves.

patients the diagnosis was made because of ab-
normal findings on an x-ray study of the chest.
Information on weight loss was available in 52
cases and the median weight loss was 4.5 kg (10
pounds). The maximum was 33.8 kg (75 pounds)
and 17 patients (32 percent) reported no weight
loss. Karnofsky performance status could be as-
sessed in only 42 cases. In these patients the
median performance status was 78 percent.
Stage at Diagnosis and Treatment

Because this was a retrospective review, exact
T,N,M staging (established by the International
Union Against Cancer in the UICC TNM Classi-
fication of Malignant Tumours) could not be
used. We have described each patient's stage at
diagnosis as being resectable, locally unresectable
or metastatic (Table 2). Pleural disease with posi-
tive cytologic findings was classified as metastatic,
and positive hilar and mediastinal nodes were con-
sidered locally unresectable. Some 40 percent of
the patients presented with metastasis to distant
sites. Thirteen percent of all the patients presented
with metastasis to the central nervous system, 5
percent to the liver and 21 percent to the bone.

Twenty percent of patients had operations in-
tended to cure the disease (curative resection).
Many others had operations in which only biopsies

were done when they were found to have unresec-
table tumors. Seventy-three percent of the patients
received radiotherapy to either the primary tumor
or areas of metastatic disease. Chemotherapy was
given to 51 percent of the patients.
Pathological Findings
The distribution of the various histological cell

types can be seen in Table 3. The relatively low
incidence of squamous cell carcinoma is seen in
the diagnosis as recorded in the chart, but more
strikingly following review. Histological cell types
are analyzed according to patients' sex in Tables
4 and 5. Among women there were slightly more
cases of adenocarcinoma and fewer of small cell
carcinoma. Adenocarcinoma of the lung has been
thought to be unrelated to smoking'0; however,
of the 31 patients whose specimens were reviewed
and found to have adenocarcinoma, 25 were
smokers and 3 were nonsmokers; in 3 no infor-
mation on smoking was available. Pathological
diagnoses in nonsmokers included three cases of
adenocarcinoma, one squamous, one undifferenti-
ated and one unclassified.
Survival and Search for
Other Primary Sources of Malignancy

The median survival for the entire group of
patients was about 27 weeks (190 days). To
evaluate any improvements in the diagnosis and
treatment of lung cancer which might have oc-
curred during the 21 years of this review, survival
was examined before and after January 1, 1966.
There were 51 patients seen before January 1,
1966, and 45 patients after that time. For those
treated from 1956 to 1965 the median survival
was 26 weeks and for those treated from 1966
to 1976 it was 30 weeks (P=0.55, chi
square = 0.37 with 1 degree of freedom). When
survival was assessed according to stage at pres-
entation, there were 19 patients whose disease
was considered resectable; their median survival
was 69 weeks. The median length of survival for
those with local unresectable disease was 28
weeks, and for those with metastatic disease it
was 18 weeks (Figure 1). Survival curves were
estimated using the method developed by Kaplan
and Meier." Comparisons between survival curves
were made with the generalized Wilcoxon statistic
developed by Breslow.'2 There .was a statistically
significant difference in survival for those patients
whose disease was resectable compared with those
in whom it was not (P=0.001, chi square= 17.6,
with 1 degree of freedom). There was no signifi-
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cant difference in survival according to sex or
pathological type; however, patients 35 years old
or younger did better than those 36 to 40 years
old (33 weeks survival versus 25 weeks median
survival).

There were three long-term survivors (survival
greater than five years free of disease) and one
patient who died of other causes 14 years after
the diagnosis of lung cancer. All four patients had
curative resections; one had adjuvant radiation
therapy and another required a subsequent re-
section for localized disease.

Another primary source of malignant disease
was sought in 20 cases; this was done primarily
in those patients with adenocarcinoma or undif-
ferentiated carcinoma. No other source was found.

Data from the UCLA and
California Tumor Registries

Between 1956 and 1976, there were 1,939
patients seen at UCLA with a diagnosis of lung
cancer. Since 1968 there has been a steady in-
crease in the number of lung cancer cases seen per
year at UCLA, rising from 65 in 1968 to 142 in
1976, and reflecting the increasing incidence of
lung cancer in the general population. However,
the number of patients 40 years and younger with
lung cancer has been relatively stable, ranging
from four to six patients each year. Patients in
this age range make up 5 percent of the UCLA
Tumor Registry population. The median age of
patients with lung cancer seen at UCLA was 58
years and the male to female ratio was 2.7:1.
The California Tumor Registry recorded 26,-

323 new cases of lung cancer between 1956 and
1976. Only 3 percent of the patients were 40
years old or younger. The median age of the pop-
ulation was 62 years and the male to female ratio
was 3.0:1.

The median survival for all patients with lung
cancer seen at UCLA was six months and in the
California Tumor Registry population it was five
months. Data from the UCLA and California tumor
registries show that younger patients (aged 0 to
40 years) survived slightly longer, with median
survival times of 6.3 months and 6 months, re-
spectively.

Discussion
There are many similarities between the find-

ings in our study population and others reported
in the literature. In all of the reports that in-
clude both men and women there are more

women in the younger group than in the general
population of patients with lung cancer. The ratio
of men to women in these series4'5'7'8 varies from
3.25:1 to 2:1, in contrast to the general popula-
tion of patients with lung cancer in which there is
a greater proportion of males. Our findings of a
male to female ratio of 1.74:1 is consistent with
these other reports, while our general tumor
registry population of patients with lung cancer
had a ratio of 2.7:1. The relative increase in the
number of women among the younger patients
may reflect the more recent increase in smoking
among women (1930 to 1949 versus 1900) and
that the population of women at risk for lung
cancer is, on the average, younger.'3-'5

Only a few of the series reporting on lung cancer
in young patients included data on smoking his-
tory.2'5'6'8 In all of these studies 85 percent or more
of the patients were smokers. Kyriakos and
Webber6 reported that in their 27 patients younger
than 40 the mean number of cigarettes smoked was
30 (1.5 packs) per day. Similarly, we found that
of the 88 patients with available smoking history,
90 percent were cigarette smokers with a mean
number of 29 cigarettes smoked per day. Thirty-
two percent of those who smoked used 40 or
more per day. The number of years our patients
smoked (18 years) correlated with their age, as
most patients began smoking in their late teen
years.

There are some interesting findings regarding
the histological type of lung cancer in younger
patients. The American medical literature shows
a preponderance of adenocarcinoma in these pa-
tients,2'4'6'7'9 with a range in relative incidence of
this variety from 30 percent to 46 percent. The
British literature5 suggests an increased incidence
of oat cell carcinoma in young patients. This is in
contrast to most series of patients of all ages where
squamous cell carcinoma is the leading cell
type.16-19 The converse of this observation is that
squamous cell carcinoma occurs less frequently
in young patients with lung cancer.

The pathological diagnosis recorded in the
charts of our 96 patients shows an even distribution
among adenocarcinoma, squamous cell carcinoma
and undifferentiated carcinoma (Tables 3, 4 and
5). When 68 of the pathological specimens were
reviewed using newer classification criteria, the
high incidence of adenocarcinoma and paucity of
cases of squamous cell carcinoma (irrespective of
sex) in these young patients was even more strik-
ing. Because specimens were randomly obtained
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for review, we feel this is a fair representation of
the true histological variation in this group.

Recent reviews of the histology of lung cancer
suggest a general trend towards increased occur-
rence of adenocarcinoma.20 This increased inci-
dence in younger patients may be a reflection of
this more general trend. This is of some impor-
tance because the survival of patients with non-
squamous cell carcinoma is shorter in most
series.21'22

The major issue raised in the literature regard-
ing lung cancer in younger patients is whether or
not the disease is biologically more aggressive in
this group. Younger patients would seem to have
a higher potential for successful resections and
cure because they lack serious underlying medical
problems that might preclude operation. This
same factor, however, may contribute to a delay

TABLE 3.-Distribution of Histological Cell Types

Diagnosis Diagnosis
on Chart at Review

(96 (68
Histological Type Patients) Percent Patients) Percent

Adenocarcinoma ...... 27 28 31 46
Squamous .26 27 6 9
Small cell .6 6 11 16
Undifferentiated. 24 25 16 24
Unclassified .10 10 3 4
Unknown.3 33
Insufficient data

for diagnosis ....... .. 1 1

TABLE 4.-Distribution of Histological Cell Types in
Male Patients

Diagnosis Diagnosis
on Chart at Review

(61 (37
Histological Type Patients) Percent Patients) Percent

Adenocarcinoma ...... 18 30 15 41
Squamous .16 26 2 5
Small cell .4 7 8 22
Undifferentiated. 14 23 9 24
Unclassified .6 10 2 5
Unknown.3 44
Insufficient data

for diagnosis ..... .. .. 1 2

TABLE 5.-Distribution of Histological Cell Types in
Female Patients

Diagnosis Diagnosis
on Chart at Review

(35 (31
Histological Type Patients) Percent Patients) Percent

Adenocarcinoma ...... 9
Squamous .......... 10
Small cell .......... 2
Undifferentiated ...... 10
Unclassified .......... 4

26 16 52
29 4 13
5 3 10

29 7 22
11 1 3

in seeking medical attention and further delay
diagnosis until the disease is more advanced and
no longer curable.

The rate of curative resections in young pa-
tients with lung cancer ranges from 18 percent
in Neuman's series7 to 64 percent in the group
of patients discussed by Kyriakos and Webber.,
The high rate of resection for cure in the latter
series can be accounted for by the very aggressive
approach taken by the surgeons at Barnes Hos-
pital, St. Louis, as mentioned by the authors. Most
series reviewed2'4'7-9 reported rates of curative
resection of between 20 percent and 30 percent.
Therefore, the findings of our study, in which 20
percent of the patients had operations with inten-
tion to cure, are comparable. The rate of curative
resection in younger patients is similar to that in
the general population of patients with lung
cancer.23
Most of the literature on younger patients with

lung cancer discusses mean survival times; these
range from 4.8 months in Putnam's series8 to 10.3
months in the series examined by Kyriakos and
Webber.6 These survival rates seemed to be sig-
nificantly influenced by the number of patients
with squamous cell carcinoma in each series (re-
flecting a more favorable outcome), as well as
the percentage of patients who had curative resec-
tions. The conclusions regarding survival in each
series were directly related to these two factors.
The median survival reported in our series was
6.3 months, and this reflects the modest rate of
curative resection at our hospital as well as the
relatively low incidence of squamous carcinomas
in our patient population. After analysis of the sur-
vival data from our institution and from the Cali-
fornia Tumor Registry, it would appear that the
length of survival for younger patients with lung
cancer is comparable to that of the general popu-
lation of patients with lung cancer.

Conclusion
We have reviewed the clinical and pathological

findings in 96 cases of bronchogenic cancer in
patients 40 years old and younger seen at UCLA
Hospital between 1956 and 1976. Our review is
in agreement with the literature in finding a higher
proportion of women among the younger patients
with lung cancer, as well as a relatively low
incidence of squamous cell carcinoma in this
population. We have confirmed that lung cancer
is largely a smoking-related neoplasm among
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younger patients. We could find no significant
improvement in length of survival among our
patients that could be attributed to new thera-
peutic modalities (chemotherapy and radiother-
apy), reflecting the fact that cure of this disease
is related to surgical resection. In addition, by
using comparative data from the UCLA and Cali-
fornia tumor registries, we could find no sig-
nificant difference in survival of younger patients
compared with that of the general population of
patients with lung cancer.
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